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s ffi # ffi ¦ ! © & " & # & ¨ "
%          Data                           vector size. 
xm; % Temperature, vector;                  [ N   x 1 ] 
ym1; % I330                                 [ N   x 1 ] 
ym2; % I350                                 [ N   x 1 ] 
rym; % I350/I330                            [ N   x 1 ] 
sym1; % 1st derivative I330                 [ N-1 x 1 ] 
sym2; % 1st derivative I350                 [ N-1 x 1 ] 
srym; % 1st derivative I350/I330            [ N-1 x 1 ] 
t
ffi   ffi ffi " ¦ ¤ ! & ' ¥ # ± ! « # ¨  
% kappa 
kappa = [2 2 1 10 80 2]; 
% weight vector 
clear a; 
[~, a(1)] = min(abs(xm - min(xm + 10))); 
[~, a(2)] = min(abs(xm - max(xm - 10))); 
W = [linspace(0, 1, a(1)) ones(1, a(2) - a(1)) linspace(1, 0, length(xm) - a(2))]'; 
clear a; 
u & # # & " ' © ( " « # & ¨ "
S = @(s, x) 1./(1 + exp(s(2).* (s(1) - x))).^ (1 / s(3)); 
 
fm = @(p, x) sum((S(p(1:3), x).* S(p(4:6), x) * [0 -1 1] + S(p(1:3), x)* ...  % Fitted Signal 
  [-1 1 0]+ [1 0 0]) .*[p(7) + p(8) .* x, p(9) + p(10) .* x, p(11) + p(12) .* x], 2);  
 
fratio = @(p, x) ... % Fitted ratio 
  sum((S(p(1:3), x) .* S(p(4:6), x) * [0 - 1 1] + S(p(1:3), x) * [- 1 1 0] + [1 0 0]) .* ... 
  [p(13) + p(14) .* x, p(15) + p(16) .* x, p(17) + p(18) .* x], 2) ./ ... 
  sum((S(p(1:3), x) .* S(p(4:6), x) * [0 - 1 1] + S(p(1:3), x) * [- 1 1 0] + [1 0 0]) .* ... 
  [p(7) + p(8) .* x, p(9) + p(10) .* x, p(11) + p(12) .* x], 2); 
 
Tm = @(s)       s(:, 1) - log(- 1 +           2 .^ s(:, 3)) ./ s(:, 2); 
Tx = @(s, frac) s(:, 1) - log(- 1 + (1 ./ frac').^ s(:, 3)) ./ s(:, 2); 
v ffi ° ¨ ( # ¨ © © & # # & " '  ffi  ffi $ ! # !  § & "  w
% p = [ A1 B1 nu1  A2 B2 nu2  ... 
%      [b1,1 b1,2   b2,1 b2,2  b3,1 b3,2] ... % 330 nm 
%      [b1,1 b1,2   b2,1 b2,2  b3,1 b3,2] ] ; % 350 nm 
x y z
! « # & ± ! © ( " « # & ¨ "
objective = @(p) sum( ... 
  ... %  1 Raw curves 
  (kappa(1) ./ sum([var(ym1) var(ym2)])) .* sum(W .* ((fm(p(1:12), xm) - ym1) .^ 2 + ... 
(fm(p([1:6 13:18]), xm) - ym2) .^ 2))... 
  + ... % 2 Ratio 
  (kappa(2) ./ var(rym)) .* sum(W .* (((fratio(p, xm)) - (rym)) .^ 2)) .... 
  
Ý


  + ... % 3 Raw 1st deriv 
  (kappa(3) ./ sum([var(sym1) var(sym2)])) .* sum(W(2:end) .* (diff(fm(p(1:12), xm) ...  
  - sym1) .^ 2 + (diff(fm(p([1:6 13:18]), xm)) - sym2) .^ 2))... 
  + ... % 4 Ratio 1st deriv 
  (kappa(4) ./ (var(srym) * 8)) .* sum(W(2:end) .* ((diff(fratio(p, xm)) - srym) .^ 2)) ... 
  + ... % Asymmetry penalty. 
  (kappa(5) * 1e5) * ((p(3) - 1) .^ 4 + (p(6) - 1).^ 2) ... 
  + ... % SLope penalty 
  (kappa(6) * 1e5) * (sum((p(8:2:12) ./ p(7:2:12) - p(14:2:18) ./ p(13:2:18)).^ 2))); 
{ " & # & ffi %  |
p0 = [50, .4, 1, 75, .4, 1, ... % initial guess: values within search space but not critical. 
  fliplr(polyfit(xm(xm < 45), ym1(xm < 45), 1)), ... 
  (fliplr(polyfit(xm(xm < 45), ym1(xm < 45), 1)) +... 
  fliplr(polyfit(xm(xm > 88), ym1(xm > 88), 1))) ./ 2, ... 
  fliplr(polyfit(xm(xm > 88), ym1(xm > 88), 1)), ... 
  fliplr(polyfit(xm(xm < 45), ym2(xm < 45), 1)), ... 
  (fliplr(polyfit(xm(xm < 45), ym2(xm < 45), 1)) + ... 
  fliplr(polyfit(xm(xm > 88), ym2(xm > 88), 1))) ./ 2, ... 
  fliplr(polyfit(xm(xm > 88), ym2(xm > 88), 1)),];  
¥ ffi  ¦ « ¨ " § #  ffi & " # §
% Dynamic Constraints: A.*p <= b 
A = [1 0 0 - 1 0 0 zeros(1, length(p0) - 6)]; 
b = - 3; 
Aeq = []; 
beq = []; 
% non-dynamic Constraints 
% Set the LB tighter, to aid the algorithm in spacing the search grid. 
lb = [45 0.15 0.9 65 0.15 0.9 1000 - 200 1000 - 200 1000 - 200 1000 - 200 1000 - 200 1000 - 
200]; 
ub = [70 0.60 1.1 85 0.60 1.1 inf 0 inf 0 inf 0 inf 0 inf 0 inf 0]; 
fmincon_opt = optimset(optimset('fmincon')); 
fmincon_opt = optimset(fmincon_opt, 'disp', 'iter', 'LargeScale', 'on', 'MaxIter', 4000, ... 
'MaxFunEvals', 4000); 
fmincon_opt = optimset(fmincon_opt, 'Algorithm', 'sqp', 'ScaleProblem', 'obj-and-constr'); 
% For more information you can see 
% https://se.mathworks.com/help/optim/ug/fmincon.html 
% https://se.mathworks.com/help/optim/ug/choosing-the-algorithm.html 
u & # # & " '
popt = fmincon(objective, p0, A, b, Aeq, beq, lb, ub, [], fmincon_opt);  
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